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"One must be able to say at all times--instead of points, 
straight lines, and planes--tables, chairs, and beer mugs." 
But this notion can be seen in the works of Moritz Pasch, and 
in Giuseppe Peano's treatment of geometry in 1889, what could 
be clearer than: "The sign 1 is read point. . . . The reader 
may understand by the sign 1 any category whatever of entities"? 
Part of Hilbert's improvement is seen in his discussion of the 
independence of his postulates. But, again, it was Peano and 
his school who systematically developed this method. The praise 
for Kurt Gadel is well deserved, but it is incorrect to attribute 
to him the proof of the completeness of the propositional 
calculus, a result obtained ten years earlier (in his Ph.D. 
dissertation, publihed in 1921) by Emil Post [Amer. J. Math. 
43, 163-1851. 
The book is well printed and there are only a few typographi- 
cal errors, of which only the two on page 93 might give the 
reader pause. (Fig. 47 is incorrect and "CH" in the last line 
should be "CD".) On page 190, PoincarB's first name is rather 
oddly given as "Henry". At least one line is missing from 
footnote 141 on p. 89. 
Finally, this reviewer notes with pleasure that--finalmente 
--a re-evaluation of the accomplishments of Peano may be 
beginning. It is indeed time that the factionalism that 
developed around Peano in his later years be abandoned, and our 
author gives a prominent place to Peano's axiomatization of 
arithmetic and his influence in particular on Bertrand Russell. 
It is unclear, however, why he still considers controversial 
Peano's claim to having discovered the postulates for the 
natural numbers independently of the work of Dedekind. 
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The history of Chinese mathematics is likely to be much more 
widely understood if translations of the major texts become 
available. The text dealt with here is "The Jade Mirror of the 
Four Unknowns" by Zhii Shlji6, published in A.D. 1303 at the end 
of the classical tradition of mathematics in China. (Its author's 
name is sometimes spelt Chu Shih-chieh or otherwise, and its 
title translated as "Precious Mirror of the Four Elements".) 
The actual translation of the text is to be in a second volume, 
not yet printed: the present volume contains a detailed commentary 
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together with substantial background material on earlier Chinese 
mathematics. 
In fact Dr. Hoe has made not one translation but two. The 
first uses ordinary French and ordinary algebraic symbols. But 
as the algebra in the original work was rhetorical, a second 
translation uses a semi-symbolic style devised to convey the 
spirit of the text without periphrasis. For example, the 
difference between the lengths of two sides of a right-angled 
triangle is expressed by just three Chinese syllables; 
accordingly Dr. Hoe renders it as "BASE-ALT-DIFF". This semi- 
symbolic translation of technical terms preserves the conciseness 
of the original, without the spurious air of modernity attached 
to "a - b" . In fact Dr. Hoe makes the interesting suggestion 
that the efficiency of rhetorical algebra in the Chinese 
language may help to explain why no genuine symbolic algebra 
developed in China. 
"The Jade Mirror of the Four Unknowns" was a text-book, 
whose 288 problems required various data to be reduced to 
polynomial equations. (Students were assumed already able to 
solve these by what is now called Homer's method using synthe$ic 
division, but Dr. Hoe gives the necessary background.) Zh6 Shijie 
gave substantial hints for the first four problems; and the 
present book discusses these at length. In each case the reader 
is given the pronunciations and meanings of all the Chinese 
characters, and can then appreciate the faithfulness of the 
semi-symbolic translation. But a modern-style translation is 
also included, before the commentary giving detailed counting- 
board solutions by the Chinese methods of the time. The 
efficiency of these methods compares favourably with that of 
modern symbolism, especially for polynomials in two variables, 
which can even be extended to negative powers. 
It should be possible for the reader to study any of the 
remaining 284 problems in the same way, but the necessary text 
and translations are in the unpublished second volume. However 
this volume classifies them by subject matter, and discusses in 
turn how they shed light on 13th-century Chinese thinking about 
finite difference calculus, systems of linear equations, and 
various aspects of geometry. Some of the detailed explanations 
can be given only in modern terms, but are included partly for 
the sake of non-mathematical readers. (Dr. Hoe constantly allows 
for readers not well versed in mathematics as well as for those 
not well versed in Chinese.) 
The techniques assumed by Zhii Shijie were quite substantial. 
Surveying problems using similar triangles (with parallel sides) 
have up to four pairs of such triangles in a problem. This 
inevitably calls for clear geometrical reasoning in order to 
produce the formula for the required distance. Again, the finite 
difference problems assume not only what we call Newton's 
formula for the general term ur of a sequence in terms of iterated 
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differences Akul, but procedures to handle sums such as 
1* + (1 2 2 + 2 ) + . . . . . . . + (1 2 2 + 2 + . . . . + n2). 
Systems of linear equations were handled by elementary operations 
on the detached coefficients, arrayed as a matrix on the 
counting-board. Although some of his explanations are in modern 
terms which may not always reflect the old Chinese procedures, 
Dr. Hoe is right to emphasize that a good deal of logical 
reasoning must have been involved. These problems could not 
have been handled merely by memorized rules obtained by trial 
and error. 
In spite of the realistic appearance of many of the problems, 
most of the data are concocted to give simple answers, in the 
usual manner of text-books. Nevertheless they often lead to 
polynomials of high degree with enormous coefficients, indicating 
the computational facility of the Chinese mathematicians. 
However, any book with so many numbers in it is prone to error, 
and Dr. Hoe points out some slips in the 19th-century version 
of the Chinese text. He also makes some numerical errors of 
his own, but not such as to bother a mathematical reader. 
The book might be improved by an index. It would be improved 
a great deal more by the publication of the full text and 
translations in the second volume: only with such source material 
can historians of mathematics continue to unravel the complex 
of methods and ideas developed in China. However this volume 
is sufficiently self-contained to illuminate the whole Chinese 
mathematical tradition, by its fascinating analysis of the 
final text which that tradition produced. 
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P. Ya. Kochina, born in 1899, wrote numerous works on hydro- 
dynamics and mechanics, and in 1946 was elected to the Soviet 
Academy of Sciences. In the late 1950's, she was one of the 
first Soviety scientists sent to the new Novosibirsk scientific 
center. While in Siberia, she was involved in designing and 
planning hydroelectric and irrigation projects. A. Yu. Ishlinskii, 
the book's editor, asserts in his introduction that her scien- 
tific activities were combined with "strenuous social activities 
and with all the responsibilities which life lays before a woman 
of our times." (p. 3). The scientific activities included her 
